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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that fornn the basis for 
the rejections under this section made in this Office action: 

Rejection under 35 U.S.C 102(e), Patent Application Publication or Patent to Another with Earlier Filing 
Date, in view of the American Inventors Protection Act of 1999 (AlPA) and the Intellectual Property and 
High Technology Technical Amendments Act of 2002. 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant for 
patent, except that an intemational application filed under the treaty defined in section 351(a) shall have 
the effects for purposes of this subsection of an application filed in the United States only if the 
intemational application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

2. Claims 9, 10, 15, 24, 25, 30 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Gillingham (US 6,182,257 B1). 

Gillingham anticipates claim 9. 

Gillingham teaches a memory component with built-in self test (col. 2, lines 44-46, Gillingham), 
comprising: 

A memory an-ay (col. 2, line 51 . Gillingham); 

An input/output intert'ace coupled to the memory an-ay and having a loopback (DRAM 38, data-in, data- 
out, data line 34 in figure 2, col. 2, lines 55-57, Gillingham); 

A controller to transmit memory array test data to the memory array to store the memory anray test data, 
and to read the memory array test data from the memory array and a compare register to compare the 
memory array test data transmitted to the memory array with the memory anray test data read from the 
memory array (controller 23, DRAM 38, data-in and data-out in figure 2, col. 2, lines 49-57, Gillingham). 
The Examiner would like to point out that the compare register and the controller may be embodied within 
a single device or a common circuit (page 6, lines 12-13, specification of the present invention). 
• Gillingham anticipates claim 1 0. 



• 
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Gillingham teaches that the memory component is a dynamic random access memory, DRAM (col. 2, 
lines 44-45, Gillingham). 

• Gillingham anticipates claim 15. 

Gillingham teaches that the compare register generates a test result based on the memory array test data 
transmitted to the memory array compared with the memory anray test data read from the memory array 
(col. 2, lines 52-55, col. 4, lines 46-47, Gillingham). 

• Gillingham anticipates claim 24. 

Gillingham teaches a method of testing a memory component with built-in self test (col. 2, lines 44-46, 
Gillingham), comprising; 

Transmitting memory anray test data to a memory anray, 
Storing the memory array test data in the memory array, 
Reading the memory anray test data from the memory array; and 

Comparing the memory array test data transmitted to the memory array with the memory array test data 
read from the memory anray (controller 23, DRAM 38, data-in and data-out in figure 2, col. 2, lines 49-57, 
Gillingham). 

• Gillingham anticipates claim 25. 

Gillingham teaches a method wherein the memory component is a dynamic random access memory, 
DRAM (col. 2, lines 44-45, Gillingham). 

• Gillingham anticipates daim 30. 

Gillingham teaches a method wherein the compare register generates a test result based on the memory 
array test data transmitted to the memory array compared with the memory array test data read from the 
memory array (col. 2, lines 52-55, col. 4, lines 46-47, Gillingham). 



rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 



Claim Rejections - 35 USC § 103 



3. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 (1966), 

that are applied for establishing a background for detemiining obviousness under 35 U.S.C. 103(a) are 

summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

4. Claims 1, 2, 7, 8, 16, 17, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gillingham (US 6,182,257 B1) in view of Bates et al. (US 6,477,674 81). 
As per claim 1, Gillingham teaches a memory component with built-in self test (col. 2, lines 44-46, 
Gillingham), comprising: 

An input/output interface coupled to the memory array and having a loopback (DRAM 38, data-in, data- 
out, data line 34 in figure 2, col. 2, lines 55-57, Gillingham) and 
A controller (abstract, Gillingham). 

The Examiner would like to point out that the compare register and the controller may be embodied within 
a single device or a common drcuit (page 6, lines 12-13, specification of the present invention). 

However Gillingham does not explicitly teach the specific use of a controller to transmit 
input/output test data to the input/output interface, and to receive the input/output test data from the 
loopback of the input/output interface; and a compare register to compare the input/output test data 
transmitted to the input/output interface with the input/output test data received from the input/output 
interface. 

Bates et al., in an analogous art, teach that I/O loopback tests are typically carried out by 
providing data from a functional logic block (or FLB) within the IC (e.g. a microprocessor), and driving the 
data out through the output component of each I/O buffer (i.e. input/output interface). Subsequently, the 
data is driven back through the input component of the I/O buffer to the FLB in order to verify that the 
correct data has been received. Consequently, the IC verifies whether the input and output components 
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of each I/O buffer is functioning properly (col. 1 , lines 33-41 , Bates et al.). The Examiner would like to 
point out that the functional logic block includes a controller and a compare register. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of Bates et al. by including an additional step 
of using a controller to transmit input/output test data to the input/output interface, and to receive the 
input/output test data from the loopback of the input/output interface; and a compare register to compare 
the input/output test data transmitted to the input/output interface with the input/output test data received 
from the input/output interface. 

This modification would have been obvious to one of ordinary skill in the art. at the time the 
invention was made, because one of ordinary skill in the art would have recognized that it would provide 
the opportunity to verify the proper functionality and timing of components within the input/output interface 
of a memory component. 

• As per claim 2, Gillingham and Bates et al. teach the additional limitations. 

Gillingham teaches that the memory component is a dynamic random access memory, DRAM (col. 2, 
lines 44-45, Gillingham). 

• As per claim 7, Gillingham and Bates et al. teach the additional limitations. 

Bates et al. teach the memory component wherein the compare register generates a test result 
based on the input/output test data transmitted to the input/output interface compared with the 
input/output test data received from the input/output interface (col. 1, lines 33-39, Bates et al.). The 
Examiner would like to point out that the functional logic block includes a controller and a compare 
register. 

• As per claim 8, Gillingham and Bates et al. teach the additional limitations. 

Gillingham teaches the memory component wherein the controller is adapted to transmit memory array 
test data to a memory array to store the test data therein, and to read the memory anray test data from the 
memory array, and the compare register is adapted to compare the memory array test data transmitted to 
the memory an-ay with the memory array test data read from the memory array (controller 23, DRAM 38, 
data-in and data-out in figure 2, col. 2, lines 49-57, Gillingham). The Examiner would like to point out that 
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the compare register and the controller may be embodied within a single device or a common circuit 
(page 6, lines 12-13, specification of the present invention). 

• As per claim 16 (method), it follows the same limitations as claim 1 (memory component). Claim 16 is 
also rejected under the same rationale as set forth in the claim 1 (as rejected above). 

• As per claim 17 (method), it follows the same limitations as claim 2 (memory component). Claim 17 Is 
also rejected under the same rationale as set forth in the claim 2 (as rejected above). 

• As per claim 22 (method), it follows the same limitations as claim 7 (memory component). Claim 22 is 
also rejected under the same rationale as set forth in the claim 7 (as rejected above). 

• As per claim 23 (method), it follows the same limitations as claim 8 (memory component). Claim 23 is 
also rejected under the same rationale as set forth in the claim 8 (as rejected above). 

5. Claims 3 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gillingham (US 
6,182,257 B1) and Bates et al. (US 6,477,674 81) as applied to claim 1 above, and further in view of 
Krick et al. (US 5,638.382). 

As per claim 3, Gillingham and Bates et al. substantially teach the claimed invention described in claim 1 
(as rejected above). 

However Gillingham and Bates et al. do not explicitly teach the specific use of a memory component 
buffer. 

Krick et al., in an analogous art, teach that the microcode sequencer 30 perfonms built-in self test 
functions that test the branch target buffer 40 (col. 4, lines 12-13, Krick et al.). 

Therefore, It would have been obvious to one of ordinary skill in the art at the time the Invention 
was made to modify Glllingham's patent with the teachings of Krick et al. by including an additional step 
of using a memory component buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a memory 
component buffer would provide the opportunity to verify the proper functionality and timing of 
components within the input/output Interface of a memory component buffer. 
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• As per Claim 18 (method), it follows the same limitations as claim 3 (memory component). Claim 18 is 
also rejected under the same rationale as set forth in the claim 3 (as rejected above). 

6. Claims 4 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gillingham (US 
6,182,257 B1), Bates et al. (US 6,477,674 81) and Krick et al. (US 5,638,382) as applied to claim 3 
above, and further in view of McAlpine (US 4,837.785). 

As per claim 4, Gillingham, Bates et al. and Krick et al. substantially teach the claimed Invention 
described in claim 3 (as rejected above). 

However Gillingham, Bates et al. and Krick et al. do not explicitly teach the specific use of an address and 
command buffer. 

McAlpine, in an analogous art, teach an address command buffer 54 that fonms part of the bank 
of control and status registers 46 (address command buffer 54 in figure 5A, col. 1 1 , lines 25-26, 
McAlpine). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of McAlpine by including an additional step of 
using an address and command buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using an address 
and command buffer would provide the opportunity to verify the proper functionality and timing of 
components within the input/output interi'ace of an address and command buffer. 

• As per claim 19 (method), it follows the same limitations as claim 4 (memory component). Claim 19 is 
also rejected under the same rationale as set forth in the claim 4 (as rejected above). 

7. Claims 5 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gillingham (US 
6,182,257 B1), Bates et al. (US 6,477,674 B1) and Krick et al. (US 5,638,382) as applied to claim 3 
above, and further in view of Emkell et al. (US 5,633,878). 

As per claim 5, Gillingham, Bates et al. and Krick et al. substantially teach the claimed invention 
described in claim 3 (as rejected above). 

However Gillingham, Bates et al. and Krick et al. do not explicitly teach the specific use of a data buffer. 
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Emkell et al. in an analogous art, teach a self-diagnostic asynchronous data buffer (abstract, 
Emkell et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of Emkell et al. by including an additional step 
of using a data buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a data 
buffer would provide the opportunity to verify the proper functionality and timing of components within the 
input/output interface of a data buffer. 

• As per claim 20 (method), it follows the same limitations as claim 5 (memory component). Claim 20 is 

also rejected under the same rationale as set forth in the claim 5 (as rejected above). 
8. Claims 6 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gillingham (US 
6,182,257 B1), Bates et al. (US 6,477,674 81) and Krick et al. (US 5.638,382) as applied to claim 3 
above, and further in view of Tomioka et al. (US 5,835,936). 

As per claim 6, Gillingham, Bates et al. and Krick et al. substantially teach the claimed invention 
described in claim 3 (as rejected above). 

However Gillingham, Bates et al. and Krick et al. do not explicitly teach the specific use of an address and 
command and data buffer. 

Tomioka et al. in an analogous art, teach the buffer BU for buffering parallel data obtained by the 
serial-parallel converters? for converting serial data including serial communications data, i.e., an 
address, a command, and a data into a parallel data (buffer BU in figure 9, col. 2, lines 35-38, Tomioka et 
al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of Tomioka et al. by including an additional 
step of using an address and command and data buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using an address 
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and command and data buffer would provide tlie opportunity to verify the proper functionality and timing 
of components within the input/output interface of an address and command and data buffer. 

• As per claim 21 (method), it follows the same limitations as claim 6 (memory component). Claim 21 is 
also rejected under the same rationale as set forth in the claim 6 (as rejected above). 

9. Claims 1 1 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Giilingham 
(US 6,182,257 B1) as applied to claim 9 above, and further in view of Krick et al. (US 5,638,382). 

As per claim 11, Giilingham substantially teaches the claimed invention described in claim 9 (as rejected 
above). 

However Giilingham, does not explicitly teach the specific use of a memory component buffer. 

Krick et al., in an analogous art, teach that the microcode sequencer 30 perfomis built-in self test 
functions that test the branch target buffer 40 (col. 4, lines 12-13, Krick et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of Krick et al. by including an additional step 
of using a memory component buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a memory 
component buffer would provide the opportunity to conduct a built-in self-test for a buffer. 

• As per claim 26 (method), it follows the same limitations as claim 1 1 (memory component). Claim 26 
is also rejected under the same rationale as set forth in the claim 1 1 (as rejected above). 

10. Claims 12 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Giilingham 
(US 6,182,257 B1) and Krick et al. (US 5,638,382) as applied to claim 1 1 above, and further in view of 
McAlpine (US 4,837,785). 

As per claim 12, Giilingham and Krick et al. substantially teach the claimed invention described in claim 
1 1 (as rejected above). 

However Giilingham and Krick et al. do not explicitly teach the specific use of an address and command 
buffer. 
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McAlpine. in an analogous art, teach an address command buffer 54 that forms part of the bank 
of control and status registers 46 (address command buffer 54 in figure 5A, col. 1 1 , lines 25-26, 
McAlpine). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of McAlpine by including an additional step of 
using an address and command buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using an address 
and command buffer would provide the opportunity to conduct a built-in self test for an address and 
command buffer. 

• As per Claim 27 (method), it follows the same limitations as claim 12 (memory component). Claim 27 

is also rejected under the same rationale as set forth in the claim 12 (as rejected above). 
1 1 . Claims 13 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gillingham 
(US 6,182,257 B1) and Krick et al. (US 5,638,382) as applied to claim 11 above, and further in view of 
Emkell et al. (US 5,633,878). 

As per claim 13, Gillingham and Krick et al. substantially teach the claimed invention described in claim 
11 (as rejected above). 

However Gillingham and Krick et al. do not explicitly teach the specific use of a data buffer. 

Emkell et al. in an analogous art, teach a self-diagnostic asynchronous data buffer (abstract, 
Emkell et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham*s patent with the teachings of Emkell et al. by including an additional step 
of using a data buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a data 
buffer would provide the opportunity to conduct a built-in self-test for a data buffer. 
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• As per Claim 28 (method), it follows the same limitations as claim 13 (memory component). Claim 28 
is also rejected under the same rationale as set forth in the claim 13 (as rejected above). 

12. Claims 14 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gillingham 
(US 6,182,257 B1) and Krick et al. (US 5,638,382) as applied to claim 1 1 above, and further in view of 
Tomioka et al. (US 5,835,936). 

As per claim 14, Gillingham and Krick et al. substantially teach the claimed invention described in claim 
11 (as rejected above). 

However Gillingham and Krick et al. do not explicitly teach the specific use of an address and command 
and data buffer 

Tomioka et al. in an analogous art, teach the buffer BU for buffering parallel data obtained by the 
serial-parallel converter SP for converting serial data including serial communications data, I.e., an 
address, a command, and a data into a parallel data (buffer BU in figure 9, col. 2, lines 35-38, Tomioka et 
al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Gillingham's patent with the teachings of Tomioka et al. by including an additional 
step of using an address and command and data buffer. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using an address 
and command and data buffer would provide the opportunity to conduct a built-in self test for an address 
and command and data buffer. 

• As per Claim 29 (method), it follows the same limitations as claim 14 (memory component). Claim 29 
is also rejected under the same rationale as set forth in the claim 14 (as rejected above). 

1 3. Claims 31 , 32, 33, 36, 38, 39, 40, 41 , 42, 45 and 47 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Huang et al. (US 6,415,403 B1) in view of Osawa et al. (US 5,946,247). 

As per claim 31 , Huang et al. teaches a memory module with built-in self test (figure 1 , col. 4, line 1 1 , 
Huang et al.), comprising: 

At least one memory component (DRAM 13 in figure 1, col. 4, line 13, Huang et al.); 
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An address and command buffer adapted to transmit address and command data and test data to at least 
one memory component (interface buffers 14 and DRAM 13 in figure 1, col. 4, lines 14-17, lines 26-29, 
Huang et al.); and 

At least one data buffer to receive the test data from the address and command buffer, to receive the test 
data from at least one memory component, and to compare the test data received from the address and 
command buffer with the test data received from at least one memory component to generate the test 
result (col. 4, lines 14-18, lines 31-33, Huang et al.). 

The Examiner would like to point out that the data buffers and the address and command buffer 
may be incorporated into a single buffer device (page 3, lines 20-21, specification of the present 
invention). 

However Huang et al. do not explicitly teach the specific use of a register to receive a test result. 
Osawa et al. in an analogous art, teach that the register circuit 706 receives the test result upon the RAM 
test by the self-test circuit 702 (figure 142, col. 77, lines 62-64, Osawa et a!.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Osawa et al. by including an additional 
step of using a register to receive a test result. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of orclinary skill in the art would have recognized that using a register 
to receive a test result would provide the opportunity to hold the test result in fonn of binary data. 

• As per claim 32, Huang et al. and Osawa et al. teach the additional limitations. 

Huang et al. teach the memory module wherein the address and command buffer and the data buffer are 
within a single buffer chip (figure 1 , col. 4, lines 10-14, Huang et al.). 

• As per claim 33, Huang et al. and Osawa et al. teach the additional limitations. 

Huang et al. teach the memory module wherein at least one memory component is a dynamic random 
access memory, DRAM (DRAM 13 in figure 1, col. 4, lines 13-14, Huang et al.). 

• As per claim 36, Huang et al. and Osawa et al. teach the additional limitations. 
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Osawa et al. teach that the self-test circuit 702 includes a microcomputer 702a as shown in FIG. 143. A 
program stored in a ROM or a RAM (not shown) of the microcomputer 702a controls a self-test operation. 
In FIG. 143, a test pattern signal supplied to the RAM with test circuit 703 is indicated as "Test Pattem", 
figure 142, 143, col. 75, lines 54-57, 67, col. 76, lines 1-2, Osawa et al. (i.e. memory module, wherein the 
test data is obtained from a data bus through a memory controller). 

• As per claim 38, Huang et al. and Osawa et al. teach the additional limitations. 

Osawa et al. teach that FIG. 1 is a logic circuit diagram showing a semiconductor memory (RAM) testing 
device. The comparison circuit 232 is fomied by a single exclusive OR circuit (hereinafter referred to as 
an Ex. OR circuit) 241 . The Ex. OR circuit 241 has a pair of input tenminais, which receive a data input 
signal (D) from the semiconductor integrated circuit device (not shown) and an external expected data 
signal (EXP) for comparatively checking whether or not the data input signal (D) is nornial respectively, 
figure 1 , col. 33, lines 31-32, lines 50-51 , lines 53-58, Osawa et al. (i.e. memory module wherein at least 
one data buffer utilizes an exclusive-OR (XOR) comparator to compare the test data received from the 
address and command buffer with the test data received from at least one memory component). 

• As per claim 39 (method), it follows the same limitations as claim 31 (memory module). Claim 39 is 
also rejected under the same rationale as set forth in the claim 31 (as rejected above). 

• As per claim 40 (method), it follows the same limitations as claim 38 (memory module). Claim 40 Is 
also rejected under the same rationale as set forth in the claim 38 (as rejected above). 

• As per claim 41 (method), it follows the same limitations as claim 32 (memory module). Claim 41 is 
also rejected under the same rationale as set forth in the claim 32 (as rejected above). 

• As per claim 42 (method), it follows the same limitations as claim 33 (memory module). Claim 42 is 
also rejected under the same rationale as set forth in the claim 33 (as rejected above). 

• As per claim 45 (method), it follows the same limitations as claim 36 (memory module). Claim 45 is 
also rejected under the same rationale as set forth in the claim 36 (as rejected above). 

• As per claim 47 (method), it follows the same limitations as claim 38 (memory module). Claim 47 is 
also rejected under the same rationale as set forth in the claim 38 (as rejected above). 
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14. Claims 34 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huang et al. 
(US 6,415,403 B1) and Osawa et al. (US 5,946,247) as applied to claim 31 above, and further in view of 
Beffa et al. (US 6,058,056). 

As per claim 34, Huang et al. and Osawa et al. substantially teach the claimed invention described in 
claim 31 (as rejected above). 

However Huang et al. and Osawa et al. do not explicitly teach the specific use of a clock multiplier 
to receive a clock signal and to multiply the clock signal for transmission to the memory component. 

Beffa et al. in an analogous art, teach a clock multiplier circuit having an input coupled to the 
external clock terminal, the multiplier circuit developing an intemal clock signal on an output in response 
to the extemal clock signal, the internal clock signal having a frequency greater than the frequency of the 
external clock signal and a control circuit coupled to the output of the clock multiplier circuit and the 
memory cell anrays (figure 1, col. 9, lines 64-67, col. 10, lines 1-2, lines 35-37, Beffa et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Beffa et al. by including an additional step 
of using a clock multiplier to receive a clock signal and to multiply the clock signal for transmission to the 
memory component. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a clock 
multiplier to receive a clock signal and to multiply the clock signal for transmission to the memory 
component would provide the opportunity to reduce the time and thus the cost of testing the memory 
component and to conduct the test at the high speeds at which the memory component may operate 
during use. 

• As per claim 43 (method), it follows the same limitations as claim 34 (memory module). Claim 43 is 
also rejected under the same rationale as set forth in the claim 34 (as rejected above). 

15. Claims 35 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huang et al. 
(US 6,415,403 B1) and Osawa et al. (US 5,946,247) as applied to claim 31 above, and further in view of 
Okazaki (US 6,019,501). 
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As per claim 35, Huang at al. and Osawa et al. substantially teach the claimed invention described in 
claim 31 (as rejected above). 

However Huang et al. and Osawa et al. do not explicitly teach the specific use of an address and 
command generator to generate the address and command data. 

Okazaki, in an analogous art, teaches that with such an address-generating device according to 
the first aspect of the invention, it is possible to switch the mode of operation between the address 
generation and the command generation (col. 5, lines 9-12, Okazaki). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.*s patent with the teachings of Okazaki by including an additional step of 
using an address and command generator to generate the address and command data. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using an address 
and command generator to generate the address and command data would provide the opportunity to 
specify the address of the memory to be tested and to specify mode of operation of the memory under 
test. 

• As per claim 44 (method), it follows the same limitations as claim 35 (memory module). Claim 44 is 

also rejected under the same rationale as set forth in the claim 35 (as rejected above). 
16. Claims 37 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huang et al. 
(US 6,415,403 B1) and Osawa et al. (US 5,946,247) as applied to claim 31 above, and further in view of 
Hii et al. (US 5,883,843). 

As per claim 37, Huang et al. and Osawa et al. substantially teach the claimed invention described in 
claim 31 (as rejected above). 

Osawa et al. teach that the register receives the test result and reports the test result as one of 
the following conditions: built-in self test failed and built-in self test passed (figure 142, col. 77, lines 62- 
64, Osawa et al.) 
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However. Huang et al. and Osawa et al. do not explicitly teach the specific use of the register 
reporting the test result as one of the following conditions: built-in self test not enabled, built-in self test 
enabled. 

Hii et al. in an analogous art, teach that refening to FIG. 7, a test enabled shift register 330 
receives and stores data that determines whether or not specific tests are enabled (tests enabled shift 
register 330 In figure 3. figure 7, col. 5, lines 42-45, Hii et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Hii et al. by including an additional step of 
using a register reporting the test result as one of the following conditions: built-in self test not enabled 
and built-in self test enabled. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that it would provide 
the opportunity to report results for all the built-in self tests including enabled or not enabled. 
• As per claim 46 (method), it follows the same limitations as claim 37 (memory module). Claim 46 is 

also rejected under the same rationale as set forth in the claim 37 (as rejected above). 
17. Claims 48, 49, 50, 51 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Huang et al. (US 6,415,403 B1) in view of Osawa et al. (US 5,946,247), Beffa et al. (US 6,058,056) and 
Okazaki (US 6,019,501). 

As per claim 48, Huang et al. teaches a memory module with built-in self test (figure 1 , col. 4, line 1 1 , 
Huang et al.), comprising: 

At least one memory component (DRAM 13 in figure 1, col. 4, line 13, Huang et al.); 
An address and command buffer adapted to transmit address and command data and test data to at least 
one memory component (interface buffers 14 and DRAM 13 in figure 1, col. 4, lines 14-17, lines 26-29, 
Huang et al.); and 

At least one data buffer to receive the test data from the address and command buffer, to receive the test 
data from at least one memory component, and to compare the test data received from the address and 
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command buffer with the test data received from at least one memory component to generate the test 
result (col. 4, lines 14-18, lines 31-33, Huang et aL). 

The Examiner would like to point out that the data buffers and the address and command buffer 
may be incorporated into a single buffer device (page 3, lines 20-21, specification of the present 
invention). 

However Huang et al. do not explicitly teach the specific use of a register to receive a test result. 
Osawa et al. in an analogous art, teach that the register circuit 706 receives the test result upon the RAM 
test by the self-test circuit 702 (figure 142, col. 77, lines 62-64, Osawa et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Osawa et al. by including an additional 
step of using a register to receive a test result. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a register 
to receive a test result would provide the opportunity to hold the test result in form of binary data. 

Huang et al. do not explicitly teach the specific use of a clock multiplier to receive a clock signal 
and to multiply the clock signal for transmission. 

Beffa et al. in an analogous art, teach a clock multiplier circuit having an input coupled to the 
external clock terminal, the multiplier circuit developing an internal clock signal on an output in response 
to the external clock signal, the intemal clock signal having a frequency greater than the frequency of the 
external clock signal and a control drcuit coupled to the output of the clock multiplier circuit and the 
memory cell an-ays (figure 1 , col. 9, lines 64-67, col. 10, lines 1-2, lines 35-37, Beffa et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Beffa et al. by including an additional step 
of using a clock multiplier to receive a clock signal and to multiply the clock signal for transmission to the 
memory component. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using a clock 
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multiplier to receive a clock signal and to multiply the clock signal for transmission to the memory 
component would provide the opportunity to reduce the time and thus the cost of testing the memory 
component and to conduct the test at the high speeds at which the memory component may operate 
during use. 

Huang et al. do not explicitly teach the specific use of an address and command generator to 
generate the address and command data. 

Okazaki, in an analogous art, teaches that with such an address-generating device according to 
the first aspect of the invention, it is possible to switch the mode of operation between the address 
generation and the command generation (col. 5. lines 9-12, Okazaki). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Okazaki by including an additional step of 
using an address and command generator to generate the address and command data. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that using an address 
and command generator to generate the address and command data would provide the opportunity to 
specify the address of the memory to be tested and to specify mode of operation of the memory under 
test. 

• As per claim 49, Huang et al., Osawa et al., Beffa et al. and Okazaki teach the additional limitations. 
Huang et al. teach the memory module wherein the address and command buffer and the data buffer are 
within a single buffer chip (figure 1, col. 4, lines 10-14, Huang et al.). 

• As per claim 50, Huang et al., Osawa et al., Beffa et al. and Okazaki teach the additional limitations. 
Huang et al. teach the memory module wherein at least one memory component is a dynamic random 
access memory, DRAM (DRAM 13 in figure 1, col. 4, lines 13-14, Huang et al.). 

• As per claim 51 , Huang et al., Osawa et al., Beffa et al. and Okazaki teach the additional limitations. 
Osawa et al. teach that the self-test circuit 702 includes a microcomputer 702a as shown in FIG. 143. A 
program stored in a ROM or a RAM (not shown) of the microcomputer 702a controls a self-test operation. 
In FIG. 143, a test pattern signal supplied to the RAM with test circuit 703 is indicated as "Test Pattem", 
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figure 142, 143, col. 75, lines 54-57, 67, col. 76, lines 1-2, Osawa et al. (i.e. memory module, wherein the 
test data is obtained from a data bus through a memory controller). 

• As per claim 53, Huang et al., Osawa et al., Beffa et al. and Okazaki teach the additional limitations. 
Osawa et al. teach that FIG. 1 is a logic circuit diagram showing a semiconductor memory (RAM) testing 
device. The comparison circuit 232 is fomned by a single exclusive OR circuit (hereinafter referred to as 
an Ex. OR circuit) 241 . The Ex. OR circuit 241 has a pair of input temiinals, which receive a data input 
signal (D) from the semiconductor integrated circuit device (not shown) and an extemal expected data 
signal (EXP) for comparatively checking whether or not the data input signal (D) is nonnal respectively, 
figure 1 , col. 33, lines 31-32, lines 50-51 , lines 53-58, Osawa et al. (i.e. memory module wherein at least 
one data buffer utilizes an exclusive-OR (XOR) comparator to compare the test data received from the 
address and command buffer with the test data received from at least one memory component). 
18. Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Huang et al. (US 
6,415,403 B1), Osawa et al. (US 5,946,247), Beffa et al. (US 6,058,056) and Okazaki (US 6,019,501) as 
applied to claim 48 above, and further in view of Hii et al. (US 5,883,843). 

Huang et al., Osawa et al., Beffa et al. and Okazaki substantially teach the claimed invention described in 
claim 48 (as rejected above). 

Osawa et al. teach that the register receives the test result and reports the test result as one of the 
following conditions: built-in self test failed and built-in self test passed (figure 142, col. 77, lines 62-64, 
Osawa et al.) 

However Huang et al., Osawa et al., Beffa et al. and Okazaki do not explicitly teach the specific 
use of the register reporting the test result as one of the following conditions: built-in self test not enabled, 
built-in self test enabled. 

Hii et al. in an analogous art, teach that refening to FIG. 7, a test enabled shift register 330 
receives and stores data that detemriines whether or not specific tests are enabled (tests enabled shift 
register 330 in figure 3, figure 7, col. 5, lines 42-45, Hii et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Huang et al.'s patent with the teachings of Hii et al. by including an additional step of 
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using a register reporting the test result as one of the following conditions: built-in self test not enabled 
and built-in self test enabled. 

This modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that it would provide 
the opportunity to report results for all the built-in self tests including enabled or not enabled. 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Dipakkumar Gandhi whose telephone number is 703-305-7853. The examiner can 
normally be reached on 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Albert Decady can be reached on (703) 305-9595. The fax phone numbers for the organization where 
this application or proceeding is assigned are (703) 746-7239 for regular communications and (703) 746- 
7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose telephone number is (703) 305-3900. 
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